[Iron-oxide-enhanced MR imaging of inflammatory atherosclerotic lesions: overview of experimental and initial clinical results].
Numerous pathologic studies in the 1990's have shown atherosclerosis to be a chronic inflammatory disorder. This new insight and the advent of new plaque-stabilizing drugs, in particular antilipemic agents (statins), have led to an increased clinical interest in the development of new imaging modalities. These are aimed at visualizing the inflammatory atherosclerotic wall lesion as reflecting the active progression of the disease process and at identifying so-called vulnerable or high-risk lesions that are associated with a higher rate of vascular complications. A diagnostic modality currently undergoing investigation in terms of its potential for the diagnostic assessment of atherosclerosis is contrast-enhanced magnetic resonance imaging (MRI) using certain blood pool contrast media such as ultrasmall superparamagnetic iron oxide (USPIO) particles. Endothelial dysfunction and macrophage infiltration are two crucial pathomechanisms of atherosclerosis and these mechanisms also underlie the accumulation of iron oxide particles in experimental and human atherosclerotic lesions. Experimental results furthermore suggest that there is selective uptake of iron oxide by thrombi. The following experimental MR imaging techniques have a potential for providing complementary diagnostic information in assessing atherosclerotic lesions: 1. Unenhanced MRI for visualizing vulnerable plaques (wall thickness, fibrous cap, lipid core). 2. Visualization of the vessel lumen and quantitative assessment of stenosis using iron-oxide-enhanced MR angiography. 3. Delayed MRI studies for the functional characterization of inflammatory lesions (T 2 -effects produced by iron oxide uptake in macrophages of inflammatory lesions) with a potential for identifying mural thrombus as a sign of plaque rupture (T 1 -effects produced by binding of iron oxide to the thrombus). This article presents the experimental and initial clinical results obtained with iron-oxide-enhanced MRI of atherosclerotic lesions.